2 The family of protein arginine metkyltransferases.
Arginine methylation is a widespread posttranslational modification found on both nuclear and cytoplasmic proteins. The methylation of arginine residues is catalyzed by the protein arginine N-methyltransferase (PRMT) family of enzymes, of which there are at least nine members in mammals. PRMTs are evolutionarily conserved and are foundin organisms from yeast to man, but not in bacteria. Proteins that are arginine methylated are involved in a number of different cellular processes, including transcriptional regulation, RNA metabolism, and DNA damage repair. How arginine methylation impacts these cellular actions is unclear, although it is likely through the regulation of protein-protein and protein-DNA/RNA interactions. The different PRMTs display varying degrees of substrate specificity, and a certain amount of redundancy is likely to exist between different PRMT family members. Most PRMTs methylate glycine- and arginine-rich patches within their substrates. These regions have been termed GAR motifs. The complexity of the methylarginine mark is enhanced by the ability of this residue to be methylated in three different fashions on the guanidino group (with different functional consequences for each methylated state): monomethylated, symmetrically dimethylated, and asymmetrically dimethylated. This chapter outlines the biochemistry of arginine methylation, including a detailed description of the enzymes involved, the motifs methylated, and the prospects of inhibiting these enzymes with small molecules.